The threat to human health from climate change means that all levels of government and private and public agencies will need to change their current practices to reduce carbon emissions. The health sector will also need to respond and change practice. The National Health Service in the United Kingdom is developing a systematic and strategic approach to reduce its carbon footprint, as described in the recently released NHS Carbon Reduction Strategy for England. The work is being led by the Service's new Sustainable Development Unit. While the Australian health care system has not yet embraced a shared vision for carbon reduction, there are examples emerging of how the sector is contributing to reduce greenhouse gas production. Examples from two NSW area health services to reduce energy use and promote active transport are presented. In both countries, these changes are supported by new legislation and policy.
emissions in the NHS; engage in primary and secondary research to measure changes in carbon use; examine changes in carbon use that will occur up to 2050 and how the NHS can manage those changes; and to develop and promote this agenda.
Why the UK health sector needs to act
There are many reasons why the health sector should act to mitigate climate change. Some of these reasons are:
1. The 2008 Climate Change Act for England has set a target of an 80% reduction in carbon emissions on 1990 baseline levels by 2050. 8 To achieve this target, a transformational change is required by the health sector. 2. Within an evidence-based health system, there is an imperative to respond to the immediate threat of climate change in light of the scientific evidence of the need to reduce carbon emissions. 1 3. Some strategies to reduce carbon emissions create opportunities for immediate health co-benefits, especially in the way we promote how we move (active transport such as walking and cycling) and how we eat (a more balanced diet including less meat/dairy). 4. There are financial savings to be made from reduced energy costs from reducing the use of energy. 5. It is important that the health sector continues to be resilient and robust, responding to changes in the political and social environment. 6. Consultation with health workers has demonstrated their commitment to addressing climate change. 9 7. There is a special responsibility and opportunity for the health sector to lead by example.
The vision for UK health services in the next 50 years is congruent with a low carbon society. Providing improved management of chronic diseases, delivering convenient care closer to home and the better use of technology are themes associated with both saving resources and improved health care.
Health co-benefits from reducing carbon use in the health sector
There are three levels of health co-benefits from reducing carbon use. First, there are the benefits from initiatives such as active travel, including personal health benefits from being more physically active, and, because fewer cars are being driven, reduced traffic congestion and air pollution. Secondly, there are benefits from a more sustainable health care system, which is congruent with health care policy developments such as care closer to home, chronic disease management and self care. Thirdly, there are benefits for international health equity if developing countries can move from pre-carbon economies to post-carbon systems, avoiding a period of heavy carbon use. Climate change makes these developments that the health sector is already engaged with, even more compelling.
The carbon footprint of the NHS
The NHS is one of the largest employers in the world; it is also a large procurer of goods and services from local, national and international economies. Consequently it is often the biggest single employer in regional areas and forms a significant component of the regional economy.
Reflecting its size, the NHS is responsible for 20 million tonnes of carbon dioxide per annum. It is the largest public sector contributor to climate change in England, producing 25% of public sector emissions which is equivalent to the emissions of an entire medium-sized country. 10 The NHS carbon footprint is composed of energy (heating, lighting, hot water and ventilation; 22%), travel (staff, patients and visitors; 18%) and procurement (the supply chain of activities producing goods and services used by the health system; 60%). 10 Despite an increase in efficiency, the NHS has increased its carbon footprint by 40% since 1990. 10 This means that meeting the Climate Change Act targets of a 26% reduction by 2020 and an 80% reduction by 2050 will be a challenge. The 2009 Carbon Reduction Strategy establishes that the NHS should have a target of reducing its 2007 carbon footprint by 10% by 2015. This will require the current level of growth of emissions to not only be curbed, but also for the trend to be reversed and absolute emissions reduced. Interim NHS targets will need to meet the government targets.
This will require transformational change management beyond that required to master the technical aspects of using less carbon; organisational structures, responsibilities and accountabilities within the NHS are being reconsidered to ensure that change happens. Consequently, while the move to a more sustainable health system will need to be driven at all levels, the commitment from the top levels of management is essential.
The challenge to reduce the NHS carbon footprint
Steps the NHS has already taken to reduce carbon include measuring, monitoring and displaying what energy is currently being used in health facilities. 11 This helps to increase carbon literacy and carbon numeracy of health care workers and patients, and reduce carbon use. Another strategy is to promote low-carbon transport like car sharing by offering reduced parking costs for car-sharing arrangements. As in all change programs, there has to be an immediate benefit to those doing the changing. Prominent programs like car sharing or parking spaces for bicycles also send a visible and important message to the public that the health system takes carbon reduction seriously.
Influencing the commissioning and procuring of goods and services is essential to carbon reduction because of the emissions associated with procurement. NHS contracts now include statements such as 'criteria relating to sustainability and low carbon operations will increasingly be used in the commissioning of services and the procurement of goods'. The buying power and potential leverage of the health sector is significant and can have considerable knock-on effects throughout the community through the goods and services it buys or commissions. This is important because of the multiplier effect through the supply chain.
The carbon footprint in the NSW health sector
In NSW, health facilities account for 53% of the total NSW Government building energy usage. 12 For example, in the Sydney West Area Health Service in 2007-2008, 106 gigawatt hours of electricity and 348 terajoules of gas were used, equivalent to the use of a city the size of Lithgow. 13 It also used 665 megalitres of water, about the amount of 1.5 Olympic-sized swimming pools per day. This water and power cost $11.3 million per year to purchase and caused 125 000 tonnes of carbon dioxide to be emitted into the atmosphere, equivalent to the emissions of about 25 000 cars. 13 The cost of these utilities is also expected to rise from between 12 and 35%, adding further pressure to reduce energy use and the associated costs.
The NSW Government Sustainability Policy proposes: reducing greenhouse gas emissions from buildings to 2000 levels by 2020; a 15% reduction in water usage; that all products and appliances purchased to be 4.5-energystar rated; and a renewable energy target of 20% by 2020. 12 However, many in the health sector workforce are unaware of these targets. A shift in thinking that prioritises a smaller carbon footprint will be required across the whole Australian population and, equally, will need to be applied within the health sector workplace.
NSW initiatives Sydney West Area Health Service -Energy
Blacktown, Mount Druitt and Nepean Hospitals are now generating 40-50% of their electricity onsite using cogeneration fired by natural gas. This has resulted in an average 15% reduction in electricity consumption across the Sydney West Area Health Service (SWAHS). Twenty thousand energy efficient light fittings have been installed across SWAHS facilities. 14 An independent audit has demonstrated that the area has reduced its carbon emissions by over 8000 tonnes in 2007-2008, and energy efficient upgrades at Westmead Hospital (the largest teaching hospital within the area) have compensated for the additional electricity consumption associated with the opening of two new buildings. In 2005, SWAHS was the first AHS in NSW to become a carbon trader, earning 22 286 NSW Greenhouse Abatement Certificates to date, equivalent to a reduction of 22 286 tonnes of carbon emissions. 14 While these energy saving projects require investment to implement, they are usually responsible for recurrent savings. For example, at Westmead Hospital a lighting upgrade that cost approximately $2 million is estimated to save about $300 000 each year with a net financial benefit anticipated after 7 years. Similarly, a water recycling project that cost about $2.5 million is expected to save about $215 000 each year. Generally speaking, energy consumption can be reduced by up to 25%, with a relatively easy 10% reduction achieved through lighting upgrades.
SWAHS have completed a series of large-scale energy efficiency upgrades over the past 5 years and are now planning a series of further projects. Using Energy Performance Contracting a detailed audit of a facility is first undertaken to identify the opportunities for energy and water savings. 15 A business case is then prepared, which leads to a project proposal based on guaranteed savings.
The projects completed by SWAHS represent an investment of $13 million in new energy and water efficient infrastructure with savings estimated to be over $1.8 million every year. The scope of projects covered includes all the major AHS facilities, consisting of nine hospitals and 11 Community Health Centres.
Sydney South West Area Health Service -Transport
Health services generate an enormous number of trips to and from facilities every day. As previously described, how people travel can directly influence both their carbon use and their health. A strategy to reduce car use trialled by the Sydney South West Area Health Service has been the development of transport access guides for major trip generators such as hospitals. 16 These guides illustrate how to travel to and from the hospitals using active travel by showing: where the cycle paths are; recommended walking routes from rail stations; locations of bus stops; and an indication of the frequency of buses. By not showing car parking stations and making active travel easier, this strategy is intended to influence the decision of how to travel to these destinations. numbers and geographic dispersion throughout the population, as well as their clinical and social networks, ensure contact with almost everyone in a local population. 21, 22 Health professionals have an important role in supporting an environment for change within the health sector and evidence from the NHS suggests that this a role they would welcome. 6 
Conclusion
The threat to human health from climate change means that all levels of government and private and public agencies will need to change their current practices to reduce carbon emissions. All Australians will need to play a part in creating a healthy future and will need to fundamentally change the way they think and live. While the Australian health care system has not yet embraced the challenge of reducing its carbon footprint from a whole systems perspective as the NHS has done, there are many local examples of leadership in NSW. The benefits of breastfeeding for mothers and newborns are well documented. Benefits for the mother include reduction in postpartum bleeding, a contraceptive effect leading to increased spacing between pregnancies, and reduced risk of pre-menopausal breast cancer. For the infant, breastfeeding helps protect against diarrhoea, respiratory tract infections, otitis media and other infections. There is some evidence that breastfeeding is associated with reduced rates of allergies, obesity, diabetes, hypertension, cancer and Crohn's disease, and with improved intellectual and motor development. 1 The National Health and Medical Research Council (NHMRC) recommends that infants are exclusively breastfed for the first 6 months of life and has established a target of at least 90% for initiation of breastfeeding in Australia. 2 The NSW Health policy on breastfeeding 3 identifies several strategies that are intended to improve initiation of breastfeeding. These include: implementation of the Baby Friendly Hospital Initiative across area health services; incorporating breastfeeding education and referral into routine antenatal care and other hospital and health services; and identifying and providing specific breastfeeding education and support interventions to women who are at risk of low rates of breastfeeding.
From 2007, the type of infant feeding on discharge from hospital has been reported for all infants born in New South Wales (NSW). The objectives of this study are to describe the pattern of breastfeeding practices at the time of discharge from care after birth and to describe the characteristics of mothers at risk of low rates of breastfeeding.
Methods
Data were obtained from the NSW Midwives Data Collection (MDC) for 2007. The MDC is a populationbased surveillance system covering all births in NSW public and private hospitals, as well as home births. It encompasses all live births and stillbirths of at least 20 weeks gestation or at least 400 g birth weight. Births in NSW are reported to the NSW Department of Health under the NSW Public Health Act 1991.
From 2007, the MDC has collected information on infant feeding at the time of discharge from hospital (or discharge from care for home births) for all infants born in NSW. Infant feeding is reported via three tick-box categories: breastfeeding, expressed breastmilk and infant formula. More than one type of feeding may be reported by ticking multiple boxes. Infant feeding was classified into three categories: full breastfeeding, which included babies who were reported to be breastfed or to be receiving expressed breastmilk; any breastfeeding, which included babies who were reported to be receiving breastmilk and infant formula; and no breastfeeding.
Information on breastfeeding was obtained from the MDC for babies who were born in 2007 and who were alive at the time of discharge from care -records of stillborn babies, babies who died in the hospital of birth, and babies for whom information on breastfeeding was not stated were excluded. Of the 96 030 births reported to the MDC in 2007, 93 505 (97.4%) were eligible for analysis. Of the 2525 excluded birth records, 1465 did not contain information about breastfeeding.
In this article, the term Aboriginal is used to encompass both Aboriginal and Torres Strait Islander mothers. Country of birth groups were created from categories defined in the Standard Australian Classification of Countries. 4 The enhanced Accessibility/Remoteness Index of Australia (ARIAϩ) 5 was used to measure remoteness. The ARIAϩ value is based on road distance to a 'service centre'. Births were classified into five categories of remoteness, determined by the ARIAϩ score of their Statistical Local Area (SLA) of residence in NSW, ranging from major cities to very remote areas. Socioeconomic groups were constructed using the Index of Relative Socioeconomic Disadvantage (IRSD), which is one of the Socioeconomic Indices (SEIFA) produced by the Australian Bureau of Statistics (ABS). 6 IRSD scores based on the 2006 Census were assigned to SLAs in NSW. The NSW population was divided into five groups based on the IRSD scores of their SLA of residence. Births were allocated to one of five groups from the lowest quintile (most disadvantaged) to the highest quintile (least disadvantaged). Descriptive analyses were carried out using SAS version 9.1.3. 7 Analgesia administered during labour and/or delivery was classified into five mutually exclusive groups. These groups were: non-pharmacological only (including no pain relief); gas (nitrous oxide) with no other pharmacological analgesia; narcotics (usually pethidine), with or without gas; epidural (including epidural, caudal, spinal and combined methods), with or without narcotics or gas; and general anaesthetic, with or without epidural, narcotics or gas.
Results
On discharge from hospital in 2007, 80% of babies were fully breastfed, 6.5% were partially breastfed and 13.2% were not breastfed. Table 1 shows that rates of full breastfeeding were lower among babies born to the following population groups:
• mothers aged less than 20 years -the lowest rates of full breastfeeding were among teenage mothers (69%), who also had the highest rate of no breastfeeding (28%). Rates of full breastfeeding rose with increasing maternal age to a high of 82% among mothers aged 30-34 years and then declined slightly to 79% among mothers aged 40 years and over.
• Aboriginal mothers compared to non-Aboriginal mothers -64% of Aboriginal mothers fed their babies fully with breastmilk compared to 81% of nonAboriginal mothers. The proportion of babies born to Aboriginal mothers who were not breastfed was more than twice that of babies born to non-Aboriginal mothers (31% versus 13%).
• mothers born in South-East Asia, North-East Asia and Melanesia, Micronesia and Polynesia -less than 75% of babies of mothers born in South-East Asia, NorthEast Asia and Melanesia, Micronesia and Polynesia were fully breastfed compared to 81% of mothers born in English-speaking countries and 88% of babies of mothers born in Eastern Europe, Russia and Central Asian and Baltic States.
• mothers who commenced antenatal care later (greater than 20 weeks gestation) rather than earlier -74% of babies born to mothers who commenced antenatal care after 20 weeks gestation were fully breastfed, compared with 81% of mothers who commenced antenatal care at less than 20 weeks gestation.
• mothers who smoked during pregnancy -82% of mothers who did not smoke during pregnancy fully breastfed their babies, compared with 67% of mothers who did smoke.
• mothers who received general anaesthetic during delivery -67% of babies born to mothers who received a general anaesthetic during delivery were fully breastfed, lower than the 81% of babies born to mothers who received other forms of analgesia during labour or delivery, and 84% of babies born to mothers who received non-pharmacological pain relief.
• mothers who gave birth by vaginal breech delivery or by caesarean section -the lowest rates of full breastfeeding were among mothers who gave birth by vaginal breech delivery (71%) and by caesarean section (76%).
• mothers living in remote and very remote areas -of mothers living in remote and very remote areas, 74% fully breastfed their babies, compared to over 80% of mothers in more accessible areas.
• mothers living in relatively socially disadvantaged areas -there was a trend of increasing rates of full breastfeeding with increasing socioeconomic status. Rates of full breastfeeding were also lower in babies born of multiple pregnancies (twins and triplets) compared to singleton babies, and babies born prematurely compared to babies born at term.
Discussion
Information on breastfeeding at discharge from care after birth was available for the first time on a population basis in NSW in 2007. While some babies may be fully breastfed immediately after birth, and not fully breastfed by the time they are discharged from care, it is likely that the NHMRC target of at least 90% for initiation of breastfeeding is currently not being met in NSW. This pattern was also found in a sample of children born between 2003 and 2004 and followed up as part of the Longitudinal Study of Australian Children (LSAC). 8 The LSAC measured breastfeeding initiation rather than breastfeeding at hospital discharge and therefore found higher rates of breastfeeding initiation than our study: initiation was lower for infants of 35-36 weeks' gestation (88.2%) than 37-39 weeks' gestation (92.0%) and у40 weeks' gestation (93.9%). Twins and triplets, and babies born by vaginal breech delivery, are more likely to be premature -the relatively lower rate of full breastfeeding among premature infants is likely to explain at least some of the lower rate of breastfeeding in these groups of infants.
We found that rates of full breastfeeding were lower among mothers who received general anaesthesia during delivery compared to other forms of analgesia or no analgesia. A similar pattern was found by Torvaldsen et al in a cohort study of mothers from the Australian Capital Territory who gave birth in 1997, although they found 93% of mothers either fully or partially breastfed their babies in the first week postpartum, a substantially higher percentage than in this study. 9 In an examination of data from the Australian National A limitation of this study is that the validity of reporting infant feeding practices on the MDC is not known, although previous validation studies of the MDC have found the validity of information collected on events occurring during birth and the immediate postpartum period are generally well reported. 11, 12 This study was restricted to an examination of maternal and infant factors for which information was available on the MDC. Elsewhere, other factors have been found to be associated with initiation of breastfeeding. In the LSAC, lower rates of initiation of breastfeeding were found among overweight and obese mothers compared to mothers of normal weight. 13 In a cohort study of mothers giving birth in four hospitals in Western Australia and Queensland, breastfeeding at hospital discharge was found to be most strongly associated with perceived paternal support of breastfeeding, followed by the infant feeding decision being made before pregnancy and the baby having a normal (as opposed to low) birth weight. 14 Information on socioeconomic status was limited to ecological measures of SEIFA and ARIA in our study, and information on health service activities promoted as part of the joint WHO-UNICEF Baby Friendly Hospital Initiative, such as rooming-in practice and encouraging breastfeeding on demand, are not collected as part of the MDC. Furthermore, intention to breastfeed is not reported on the MDC and it may be that some mothers have already made a decision not to breastfeed prior to the birth. This study is descriptive and further work is needed to explore how factors associated with breastfeeding interact and which factors are more strongly associated with breastfeeding once the other factors are taken into account.
Despite these limitations, this study provides information on factors that can be used in the clinical setting to help identify mothers who are at risk of not breastfeeding.
Conclusion
There is a need to improve rates of initiation of breastfeeding in NSW. While initiation rates need to be improved in general, particular attention should be given to the population groups identified by this study. Evaluation of three population health capacity building projects delivered by videoconferencing in NSW Abstract: Three population health projects in falls prevention, smoking cessation and refugee health secured funding through the NSW Telehealth Initiative. All were capacity building projects delivered through live videoconferencing sessions between April and August 2007. Videoconferencing as a mode of delivery was evaluated from the perspective of those who delivered the projects. Method: Qualitative semi-structured interviews with 12 key informants explored for each project: the organisation and delivery of the education sessions; the utility of videoconferencing for delivering training programs; and the perceived potential to apply videoconferencing to other functions. Results: The projects were all delivered successfully through live videoconferencing. The main benefits observed were: the ability to deliver training to large numbers of people across multiple locations within a relatively short time and for reasonable costs; and the ability to improve access to high quality professional development for rural and remote workers. Technical difficulties were minor. The support required for these kinds of e-learning projects to succeed were identified. Conclusion: The evaluation confirmed the value of videoconferencing as a vehicle through which equity of access to learning opportunities for population health workers across NSW can be achieved. 
Jacq Hackett

NSW smoking cessation training program
The Centre for Chronic Disease Prevention and Health Advancement within the NSW Department of Health piloted the delivery of an accredited, competency-based provided by an Advisory Group who initially helped to refine the evaluation questions. To allow the consultant to become familiar with the three projects and the processes associated with delivering learning sessions through videoconferencing, relevant background documentation was reviewed, preliminary discussions were held with each project manager, and one session of the refugee health project was observed.
Qualitative semi-structured interviews were conducted with key informants. Key informants were determined as being workers who were directly involved in and/or responsible for the planning and delivery of the projects. Interviews were conducted with 12 people and included:
• the project coordinators and other staff from each project • people who acted as site facilitators at the remote sites • presenters of the sessions • NSW Health Telehealth Initiative staff.
The views of participants in the sessions were not sought. The majority of interviews were conducted face-to-face, however those held with rural informants were undertaken by telephone. The interviews were guided by a written protocol that was provided to the informant prior to their interview. To minimise the potential for recall bias the evaluation was undertaken at the same time the projects were being delivered, and the report completed in September 2007.
The information gathered through the interviews was analysed and a summary of preliminary findings prepared. The Advisory Group reviewed the preliminary findings and reviewed a draft of the report before it was finalised.
Results
Organisation and delivery
The projects were complex. Each involved the live delivery of learning sessions to between eight and 11 remote sites located in rural locations across NSW, with each session drawing up to 105 participants (Table 1) . Despite this complexity the projects were all delivered successfully through live videoconferencing. To determine the utility of using live videoconferencing to deliver population health training and other potential applications, an external evaluation was commissioned by the Population Health Division, NSW Department of Health; this was undertaken in July and August 2007.
Methods
A process evaluation examined the following three areas across each project: their organisation and delivery (including what worked well, what difficulties were experienced and the workload involved); the utility of videoconferencing for the delivery of the sessions; and the potential for future application of the technology.
The evaluation sought information about using the medium of videoconferencing to provide learning sessions for professional development in the population health area. It did not assess the impact or quality of the individual projects; separate evaluations were undertaken by each project to explore this. A consultant was contracted to carry out the evaluation. Oversight of the project was Successful organisation and delivery of a session required a designated project coordinator with project management skills at the central delivery location and local facilitators at each remote site. Both these roles were found to be necessary. Box 1 summarises the core tasks undertaken by each. In all cases, the workload required, especially in the planning and organisation stages, was underestimated.
The effectiveness of videoconferencing is reliant on the technology; overall, the majority of technical problems experienced were considered to be minor. However, when technical disruptions did occur it was both frustrating and stressful to those organising a session. There were varying levels of technical support available both at the host and remote sites and where there was little infrastructure support, the sessions were vulnerable to disruption.
The timely availability of supporting resources, such as course materials and PowerPoint presentations, was an important aspect of providing training through videoconferencing, and the information technology systems in some rural locations could not manage the transfer of these large electronic files. Further, some participants did not have computer access to allow them to receive materials electronically.
Utility of videoconferencing
All informants were satisfied that videoconferencing had met the needs of their projects and all considered it an appropriate technology through which to deliver population health learning initiatives.
The two main benefits highlighted were: the ability to deliver training to large numbers of people across multiple locations within a relatively short time and for reasonable costs; and the ability to improve access to high quality professional development for rural and remote workers. It was considered unlikely that initiatives of similar scope and reach could be delivered in a face-to-face mode due to the associated costs.
The informants identified many other benefits of videoconferencing. Both the smoking cessation and falls prevention projects were modules consisting of a number of short sessions designed for staged learning over time. These modules allowed for the assimilation and application of learning between sessions and for participants to discuss their experience in subsequent sessions with their peers.
The centralised delivery of learning sessions was associated with a number of perceived benefits. It allowed learning to be delivered in a consistent manner for all participants. The informants commented that other ways of rolling out training, such as train-the-trainer modes, can be less consistent in their delivery. It also allowed the participants direct access to experts and the opportunity to interact with them.
The development of learning communities was facilitated in a number of ways. Firstly, as it took less time to attend these sessions it encouraged clinicians to participate, allowing for multidisciplinary learning. Secondly, it Western, covers 55% of the landmass of NSW. 7 While the majority of the NSW population live in urban settings, 20% live in inner regional areas and 7% in outer regional and remote areas. 8 The delivery of population health capacity building activities to health staff across this large geographical area was made possible by using videoconferencing as the delivery method.
Videoconferencing a learning session is different to the delivery of face-to-face sessions and requires preparation and support. 9, 10 Combining videoconferencing with other, related learning supports ensured a good quality episode of training and the evaluation confirmed some of the other elements that need to be in place for this to occur. 
Conclusion
The evaluation confirmed the value of videoconferencing as one vehicle through which equity of access to learning opportunities for population health workers across NSW can be achieved. It also demonstrated how it can be used to build and sustain learning communities to support remote practitioners.
expanded the networks of the participants and led to collaboration. These connections occurred between: participants attending at a site, participants at different sites, and participants and the central or statewide service that delivered the training. Some groups continued to meet after the sessions were completed.
Future applications
Videoconferencing was seen as a valuable tool for building workforce capacity in population health and many ideas were offered about its future use. These included: providing access services (i.e. interpreter services) in remote areas; forming part of communication strategies for guidelines; and enabling collaboration between isolated practitioners, such as rural refugee health nurses.
Informants expressed caution about the infrastructure required to ensure the reliability of videoconference delivery. In addition, many projects use non-Telehealth sites and a better understanding of the potential interaction and connectivity across the various systems is required. Many Telehealth sites were installed for clinical use and cannot be readily adapted for other functions. Clinical services also remain the first priority for the use of these facilities. Informants noted that increasing demand for these resources from an expanding range of functions will require management.
Discussion
These three Telehealth-funded projects successfully applied videoconferencing to support professional learning in population health in NSW. They were well received and together reached over 500 people in metropolitan and rural locations. Together they confirmed how increased access to training and professional development opportunities for a substantial number of rural and remote workers can be achieved with few resources. They demonstrated the potential of videoconferencing to deliver e-learning initiatives and how this technology can be used to build and sustain learning communities that provide support to remote practitioners.
The projects demonstrated the range of complexity in the delivery of learning that is possible; from information sessions to competency-based modules that included the assessment of participants. 3 The participation of experts in the sessions generated interest in these projects; previous evaluations of the delivery of Bug Breakfast in NSW has shown that remote participants especially value the opportunity to interact with experts. 4, 5 Videoconferencing should however be viewed as only one vehicle for providing capacity building and the mode of delivery chosen to deliver a learning session should fit both the purpose of a session and the resources available. 6 The geographical distance spanned by these projects was large. For example, the largest rural AHS, the Greater Campylobacteriosis is a bacterial infection that predominantly causes gastrointestinal illness within 2-5 days (range 1-10 days) of exposure to Campylobacter. Symptoms, which include diarrhoea (frequently with bloody stools), abdominal pain, fever, nausea and vomiting, generally persist for up to 7 days. Symptoms can be prolonged or recurrent and the sequelae of infection may include rheumatological disorders, peripheral neuropathies and GuillainBarre Syndrome. foods of animal origin, particularly poultry. 1, [3] [4] [5] Ingestion of as few as 500-600 Campylobacter bacteria may cause illness. 3 In Australia, an estimated 75% of campylobacteriosis is thought to be foodborne. 6 Cases of foodborne Campylobacter infection are usually sporadic in nature and point-source foodborne outbreaks are not commonly identified. 7, 8 Phenotypic methods currently used for distinguishing Campylobacter pathogens are of limited use so public health investigation or control activities occur rarely. In New South Wales (NSW), the inability to detect and control or prevent outbreaks of Campylobacter because of limitations in strain typing is the reason it is not a notifiable disease. 8 DNA methods for typing strains, including multi-locus sequence typing and polymerase chain reaction, are under development. 9 In all Australian jurisdictions except NSW, confirmed Campylobacter infections are required to be notified to health departments under public health legislation. Campylobacteriosis is the most commonly notified enteric condition in Australia with 17 020 notifications in 2007. Between 2004 and 2007, the overall notification rate reached 120.5 per 100 000 population. 10 After campylobacteriosis, salmonellosis is the next most notified enteric disease in Australia. In 2007, there were 9546 notifications of Salmonella infections from all states and territories, with an overall notification rate of 45.4 per 100 000 population. All states and territories that notify both infections had more Campylobacter than Salmonella notifications annually between 2004 and 2007, except for the Northern Territory. 11 After accounting for underreporting, it has been estimated that approximately 227 000 Campylobacter infections occur annually in Australia. 12 The number and epidemiology of cases of campylobacteriosis in NSW is currently poorly described, in part because it is not notifiable. This study describes the epidemiology of laboratory-confirmed Campylobacter infection in the Hunter region of the Hunter New England Area Health Service (HNEAHS) between 2004 and 2007.
NSW is divided into eight area health services. The Hunter region refers to the south-eastern part of the HNEAHS and includes the city of Newcastle. In the Hunter region three laboratories receive the majority of stool specimens; two private laboratories that service the private health sector and one public laboratory that services the public hospital system and some private medical practices. In 2005, the estimated resident population of the Hunter region was 8.4% of NSW's population (i.e. 573 525 people). 13
Methods
The data from both laboratories were merged into a single dataset, which was cleaned and checked for duplicates. A specimen was identified as a duplicate if it was collected from an individual up to 8 weeks after a previous specimen. Only infections in residents of the Hunter region were included in the analyses. We assumed that the proportional distribution of Campylobacter infections and salmonellosis notifications across the three Hunter area laboratories was similar because:
• both bacteria are detected using stool culture by local laboratories • salmonellosis and campylobacteriosis generally have similar transmission modes. 1 We further assumed that the proportional distribution was stable throughout the study period.
Hunter region campylobacteriosis cases were described and compared to national descriptive notification data.
Results
There were 2010 isolates of Campylobacter detected by the two participating laboratories between 2004 and 2007. Of these, 357 (18%) were excluded as duplicate records and 91 (4.5%) were excluded as isolates from people who were not resident in the study area. Sixty percent of the remaining 1562 isolates were detected by the public laboratory (n ϭ 944).
The least number of laboratory-confirmed cases of campylobacteriosis occurred in 2004 (n ϭ 346) and the greatest in 2007 (n ϭ 460). The pattern of a yearly increase in the number of cases in the Hunter (except 2006) was also observed in the national data ( Figure 1 ). In the Hunter and nationally, the number of laboratory-confirmed cases peaked between November and January ( Figure 2 ). 
Between 2004 and 2007, 54% (844/1562) of laboratoryconfirmed
Campylobacter infections in the Hunter region were diagnosed in males. For the same period nationally, males comprised 55% of notifications. In the Hunter region, there was a predominance of males in all age groups up to 50 years, after which age case counts in males and females were similar. The median age of diagnosis for males was 31 years (inter-quartile range 16-50 years) compared with 35 years (inter-quartile range 21-58 years) in females. In children aged under 5 years in the Hunter, 99 Campylobacter infections were diagnosed in boys compared with 48 in girls. This gives a boy to girl ratio of 2.1 : 1, compared with a national notification ratio in this age group of 1.5 : 1.
The age distribution of laboratory-confirmed cases of campylobacterosis in the Hunter was similar to that of nationally notified cases (Figure 3) , with a high proportion of cases in children aged under 5 years. Secondary peaks in the number of cases occurred in the 15-19-year age group in the Hunter region (10.8%) and 20-24-year age group nationally (9.6%).
The local quality assurance data contained 584 salmonellosis notifications for residents of the Hunter between 2004 and 2007. The median annual proportion of Salmonella notifications processed by the participating laboratories was 48% (range 37-54%). Applying this proportion and range to the number of laboratory-confirmed Campylobacter infections identified by participating laboratories, the estimated median of the annual number of laboratory-confirmed cases of campylobacteriosis in the Hunter region was 788 (range 700-1022) between 2004 and 2007 ( Table 1 ). The ratio of the estimated annual number of Campylobacter infections to salmonellosis notifications in the Hunter ranged between 5.3 and 6.0:1, with a median of 5.5:1 ( Table 2 ). The lower and upper estimates of the median annual number of Campylobacter diagnoses produced ratios ranging from 4.9 to 7.1:1.
Discussion
This study estimated that in the Hunter region of NSW, campylobacteriosis is approximately five times more common than salmonellosis. The epidemiology of Campylobacter infection in the Hunter appears to be similar to other temperate areas of Australia in terms of trends in gender distribution, the number of cases occurring each year and seasonality. These similarities in demographics support the validity of this estimation process.
The ratios of annual counts of Campylobacter infection to
Salmonella notifications in other Australian jurisdictions range from 5.7 : 1 in Victoria to 0.6 : 1 in the Northern Territory. If the assumptions in the Hunter are valid, the lower estimate of the Campylobacter to Salmonella infection ratio in Hunter residents is similar to that of Victorian residents.
Using Salmonella notification data to help estimate the total number of laboratory-confirmed cases of campylobacterosis is logical given the similarities in laboratory diagnostic methods and the nature of the bacteria. The use of this methodology and the assumptions made are supported by the ratio of Campylobacter to Salmonella cases in other jurisdictions, which has a limited range. We are not aware of any reasons why this should differ in the Hunter region.
Limitations to the validity of this method include the use of quality assurance data, which may have contained some duplicate Salmonella reports. There may also have been some misclassification by laboratories for the Salmonella data. As each case could have been notified by multiple laboratories, we assumed that the laboratory with the earliest notification date initially diagnosed the case. It is possible that specimens from laboratories with slower notification processes are underrepresented, although we detected no evidence of this bias in practice. Furthermore, it is unknown whether the annual variability in the proportion of Salmonella notifications received from participating laboratories was due to inaccuracies in the data, changes in notification processes or other factors. Age-specific rates, age-standardised rates and the rate of laboratory-confirmed infection with campylobacterosis by smaller geographical area were not calculated because the population of Hunter residents serviced by the two participating laboratories is unknown.
Campylobacterosis causes a considerable morbidity and has potentially serious sequelae, so there is value in monitoring the longer-term trends in infection, particularly to determine the impact of measures implemented to reduce infection rates in humans. Measures have included initiatives in domestic and food production settings, especially in the poultry industry. 5, 14 Regular review of the demographic details of people in NSW with laboratorydiagnosed Campylobacter infection would provide baseline data against which the effectiveness of control measures could be determined.
Conclusions
This study provides evidence that the number of cases of laboratory-confirmed campylobacteriosis in the Hunter region is considerably greater than the number of notifications of salmonellosis. The trends in the Hunter are likely to be similar to other regions of NSW. Regular review of Campylobacter laboratory results may be valuable over time. 4 Feral pigs are known reservoirs for brucellosis in Queensland and overseas. [1] [2] [3] In 1990, Hone estimated that there could be 13.5 million feral pigs (with 95% confidence intervals of 3.5-23.5 million) inhabiting about 38% of Australia. 4 There is increasing human contact with feral pigs in Australia, as meat from hunted feral pigs is exported to Europe for human consumption. 5 Of the species of Brucella bacteria that commonly cause human disease only B. suis is locally acquired in Australia, with feral pigs being the confirmed reservoir in Queensland but not NSW. B. melitensis does not occur in Australia and the country was declared free from B. abortus in 1989
Feral pig hunting: a risk factor for human brucellosis in north-west NSW?
Abstract: A multi-agency investigation followed the notification of four locally acquired human brucellosis cases in north-west NSW. Feral pig hunting within a geographically discrete region was identified as the likely exposure with Brucella suis the suspected cause. To test whether feral pigs in the region were infected with Brucella, serological testing was performed on trapped feral pigs and testicular abscesses from condemned carcasses bound for export were cultured. Although no Brucella species were identified in the feral pigs tested in NSW, Leptospira species were. Strengthening of human surveillance and ongoing collaboration between animal and human health agencies is required to confirm that Brucella suis causes brucellosis in humans and feral pigs in north-west NSW. A,B,C,F following the National Brucellosis and Tuberculosis Eradication Campaign. 6 Although rare in Australia, brucellosis is the most common zoonosis worldwide and is an illness that can be acquired through travel. 7, 8 Unfortunately, serological tests by which most human diagnoses are made cannot distinguish between Brucella species and therefore it is difficult to determine the relative contribution of locally acquired B. suis and overseas acquired species.
Melissa J. Irwin
This article reports the findings of the human and animal health investigation that followed the notification of four human brucellosis cases and which aimed to identify B. suis in feral pigs in rural north-west NSW.
Public health investigation and findings
Between December 2006 and September 2009, four men who met the clinical and laboratory case definition for brucellosis were notified to Hunter New England Population Health. All described regular recreational or occupational feral pig hunting prior to the onset of their symptoms. They reported hunting close to Moree, which is located approximately 120 km from the Queensland border, with one also hunting around the Queensland border. All described butchering carcasses without using personal protective equipment. None of their hunting companions reported similar illness and none reported overseas travel or consumption of unpasteurised dairy products from countries in which Brucella is endemic in the 3 months prior to the onset of their illness.
All cases were diagnosed by serology which was conducted using the standard agglutination test (SAT). Only one case had blood cultured, more than 5 months after the onset of his illness, and Brucella was not detected. Therefore, the Brucella species causing the case's illness was not confirmed. All cases were symptomatic at presentation and their symptoms included fever, sweats, abdominal pain, vomiting and loin and back pain. They were treated with doxycycline and rifampicin for the recommended period and recovered. 10 While B. suis was not identified in the four men or the feral pigs tested in NSW, pigs are able to cross the border from Queensland where the disease is known to occur and could have been the source of infection. The presence of potentially zoonotic Leptospira infection in feral pigs from north-west NSW was confirmed by this investigation. Therefore, this collaboration between human and animal health agencies allowed for an improved understanding of the epizoology of local feral pigs and the potential risk to humans, and identified a novel surveillance mechanism (sampling condemned export carcasses) for monitoring the health of feral pigs in a defined catchment area.
Conclusion
Although human brucellosis and leptospirosis are rare, feral pig hunting is likely to be a risk factor for locally acquired disease in north-west NSW. We propose that the surveillance of human brucellosis be strengthened by: investigating and reporting for cases, the likely place of disease acquisition (Australian state/s or overseas) and participation in feral pig hunting activities (for locally acquired cases); and by encouraging speciation of Brucella through blood culture. In addition, an ongoing collaboration with animal health colleagues is required to confirm B. suis infection in NSW feral pigs and subsequent transmission to feral pig hunters. A A four-fold rise in titre in paired sera indicates brucellosis, whereas a single titre equal to or greater than 160 suggests active infection or repeated exposure to Brucella species.
mosquito samples and/or detecting seroconversion to MVEV in sentinel chicken flocks. These surveillance systems are intended to provide an early warning of MVEV activity. Monitoring of meteorological events can also give a broad indication of likely vector and host activity, while climatic indices can be used in epidemic predictive modelling. 4, [11] [12] [13] Most The question remains: why is MVEV disease not seen more often in south-eastern Australia despite the recent evidence for virus activity? MVEV has a high sub-clinical infection rate: it has been estimated that only one in 800-1000 infections result in clinical disease. 14 This combined with a low index of suspicion amongst general practitioners means that mild cases are likely to be missed (the human case in 2008 had insisted on being tested for MVEV).
Since 1974, rainfall, land use, water and wetland management in susceptible regions have changed and are likely to have had an impact on the ecology of the virus. Sentinel chicken flocks and mosquito trapping sites have also been reduced, leading to less opportunity for detection of the virus.
Public health response
The detection of MVEV via the surveillance program has prompted a rapid release of public health warnings with personal protection against mosquito bites being encouraged. The timely release of these health messages has hopefully encouraged behavioural changes so that exposure to potentially viraemic mosquitoes has been reduced. These warnings, which can be targeted to the lifestyles and literacy levels of at-risk communities, also aim to increase awareness of possible symptoms for both the general public and relevant health professionals. Raising the index of suspicion for MVEV amongst local health professionals is vital for early notification of suspected cases to public health units and for the collection of pathology samples for testing at the Institute of Clinical Pathology and Medical Research at Westmead Hospital. 10 .1071/NB09022
BUG BREAKFAST IN THE BULLETIN
Murray Valley encephalitis virus (MVEV) is a mosquitoborne flavivirus closely related to the Japanese encephalitis and West Nile viruses. 1 The vast majority of infections are asymptomatic or mild; however, the most severe form of disease -encephalitis -has a mortality rate of up to 30%, with 30-40% of survivors having permanent neurological disabilities. 2 There is no specific treatment or vaccine for the disease. MVEV is endemic in northern Australia 3 but has rarely been seen in south-eastern Australia since a national epidemic in 1974 of 58 cases with 20% mortality. 4 The primary vector of MVEV during epidemics is thought to be the common banded mosquito, Culex annulirostris, which prefers breeding in shallow, warm, fresh water. 5 The primary vertebrate hosts of MVEV are thought to be water birds, which act as reservoirs for the virus. The Nankeen (Rufous) Night Heron, cormorants and the Australian Darter are considered important reservoirs, but many bird species can be infected with MVEV. 6 Much remains unknown about MVEV ecology. There are two main theories explaining the appearance of the virus in south-eastern Australia: 1) MVEV is constantly present in small, unknown locations from which it amplifies during periods of drought through the highly localised accumulation of vectors or following heavy rainfall (widespread multiplication of mosquitoes and birds); 7, 8 and/or 2) MVEV is introduced via infected birds from endemic areas in northern Australia after heavy rainfall in the central and eastern parts of the continent. 9 A new third theory suggests that atmospheric conditions, in particular low pressure cells, may support the spread of the virus. 10 MVEV surveillance systems MVEV activity is monitored in susceptible regions of New South Wales (NSW) by detecting MVEV in trapped
Conclusion
MVEV should be considered as a possible -albeit rarecause of disease in rural NSW. The high mortality and morbidity associated with MVEV can invoke community fear, media alarm and public health concern. This justifies monitoring and preparation for the unpredictable return of MVEV disease to south-eastern Australia. 
Risk factors
The main risk factor for developing salmonellosis is eating raw or undercooked food such as poultry, beef, lamb, pork and eggs. It can also be spread from person-to-person or through contact with a contaminated animal or environment. Anyone is at risk of being infected with Salmonella; however, elderly people, children and immunocompromised individuals are at greater risk of developing more serious illness. 5 
Prevention
Salmonella contamination of food can be prevented by the following measures:
• minimising the potential for contamination during food production and transportation (e.g. ensuring animal feeds, irrigation water and storage areas do not become contaminated) • keeping hot foods hot (у60°C) and cold foods cold (р5°C) • handling and storing raw foods and ready-to-eat foods separately to prevent cross-contamination • thoroughly cooking meals • washing hands regularly with soap and water during food preparation and after activities like playing outdoors, touching animals and going to the toilet.
Public health response
Laboratories are required to notify local public health units whenever Salmonella has been isolated from a human clinical specimen. Public health units investigate clusters of people diagnosed with the same strain to identify common links. Where links are identified, the NSW Food Authority conducts an environmental investigation (including inspection of the food preparation area and source of ingredients) and applies control measures. Investigations help prevent further disease and inform public heath policy to prevent further outbreaks.
Environmental Salmonella infection
While food is the most common source of Salmonella infection, contact with Salmonella bacteria in the environment is thought to be responsible for a small proportion of cases. 6 Transmission may occur when people come into contact with a contaminated environment or an infected animal. Some Salmonella serotypes are more commonly found in the environment and in distinct geographical areas.
While rare in other Australian states, Salmonella Mississippi is thought to be endemic in Tasmanian 10 .1071/NB09014
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What is salmonellosis?
Salmonellosis is primarily a foodborne disease in humans. It is responsible for the greatest number of enteric disease notifications in New South Wales (NSW). In 2007, a total of 4000 cases of salmonellosis were notified in NSW. This may, however, represent only one-eighth of salmonellosis cases in the community because few people present for treatment and testing. 1 Salmonella is a bacterial pathogen found in the intestinal tract of some animals. After ingestion of contaminated food or water, Salmonella colonises and invades the mucosal layer of the small and large intestine. This invasion causes the release of adenyl cyclase, creating an inflammatory response and production of the fluid that leads to diarrhoea. Sometimes the bacteria enters the bloodstream, leading to systemic illness. 2 
Clinical features
The incubation period for salmonellosis in humans ranges from 6 to 72 hours (although it is usually 12-36 hours). Symptoms include diarrhoea, abdominal pain, fever, headache and sometimes vomiting and bloody diarrhoea. The duration of illness is most often 4-7 days, although symptoms may persist for much longer. Treatment is usually supportive only; most people will recover with rest and fluids. Antibiotics are not usually recommended because they may increase the duration of illness. 3
Diagnosis
Salmonella infections can only be confirmed by laboratory testing of a submitted specimen (usually a stool). The laboratory isolate Salmonella enterica is then separated into one of over 2000 serotypes (such as S. Typhimurium or S. Infantis). 4 Further subtyping of some common Salmonella serotypes such as S. Typhimurium is performed to improve discrimination. Methods used for subtyping in NSW are phage typing and multi-locus tandem-repeat variant analysis.
wildlife. Human infections are associated with drinking tank water and contact with birds and animals. 7 Infections are also thought to be associated with child hand behaviours, such as lack of hand washing before eating and finger sucking. 7 The In 2008, an outbreak of salmonellosis occurred in the northern Sydney area of NSW, mostly affecting children under the age of 5. Epidemiological investigation linked the outbreak to two public playgrounds in the area. Environmental investigation found the sand in the playgrounds positive for Salmonella Paratyphi B biovar Java. In collaboration with the local council, the playgrounds were closed and the sand was replaced. The source of the contamination is still under investigation.
While the source of Salmonella infection is usually contaminated food, it is important to consider contaminated environments or infected animals as potential sources when investigating outbreaks, particularly if the cases are mainly among young children.
Potential exposures to rabies and Australian bat lyssavirus infection
Lyssaviruses are a group of viruses that include rabies and Australian bat lyssavirus (ABLV). Rabies is an infection of mammals that is transmitted through biting or scratching. It occurs in many parts of the world, but not in Australia. Infection with rabies can sicken and kill the affected mammal, and infection in humans is usually fatal.
ABLV is a virus that is related to, but slightly different from, rabies. Humans are rarely infected: only two cases of human infection with ABLV have been recorded, both in Queensland in the mid-1990s and both were fatal.
Overseas, mammals that carry rabies include: bats, dogs, cats, raccoons, skunks, monkeys, and other mammals that bite and scratch. Australian mammals do not carry rabies.
In Australia, only bats -both the larger flying foxes (or fruit bats) and the smaller insectivorous (or micro) batshave been found to carry ABLV.
People may be at risk of rabies while travelling overseas if they come into contact with wild mammals or with Measles can be prevented if measles-containing vaccine is given to a susceptible person within 3 days of their exposure to an infectious case, or if normal human immunoglobulin is given within 7 days of their exposure. In this case, as more than 7 days had passed since the flight, post-exposure prophylaxis would not have been helpful for potentially susceptible contacts. However, passengers thought to be at risk of infection (i.e. those born in Australia since 1966, many of whom have not been exposed to measles infection or who would have received only one dose of Measles-Mumps-Rubella vaccine) sitting in the two rows surrounding the case were contacted by public health units. These passengers were provided with information on the symptoms of measles and how to prevent further spread. No secondary cases were identified.
The second case was reported in a student aged in his 30s from the Hunter New England Area Health Service. The case reported no recent travel, and the source of infection remains unknown. Contacts were identified at a university and at two hospitals in the area. Due to delays in confirmation, people who were in contact with the case were provided with information about measles and how to prevent further spread. No secondary cases were identified. There are several serogroups responsible for meningococcal disease infection. A free vaccine for meningococcal C disease was added to the National Immunisation Program Schedule in 2003 and is routinely given to infants at 12 months of age. Consequently, serogroup C meningococcal disease is now mainly seen in adults and in unimmunised children. In NSW, the most common is serogroup B for which there is no vaccine.
Hepatitis A Fourteen cases of hepatitis A were reported in NSW in September and October. Of these, 10 were likely acquired overseas, and the remaining four in Australia. Of these four, two reported consuming semi-dried tomatoes 2-6 weeks before the onset of illness, one reported travel to Victoria, and one acquired the infection from a partner who had travelled overseas. Public health experts continue to investigate the cause of the outbreak of hepatitis A linked to semi-dried tomatoes in Victoria (http://hnb.dhs. vic.gov.au/web/pubaff/medrel.nsf/LinkView/D8172AF75 8EDF26ECA25764A002574DE?OpenDocument).
Hepatitis A virus infection is one of the causes of inflammation of the liver (or 'hepatitis'). Symptoms include feeling unwell, aches and pains, fever, nausea, lack of appetite, abdominal discomfort, followed by dark urine, pale stools and jaundice (yellowing of the eyeballs and skin). Illness usually lasts 1-3 weeks (although some symptoms can last longer) and is almost always followed by complete recovery. Hepatitis A is usually transmitted when virus from an infected person is swallowed by another person through: eating contaminated food; drinking contaminated water; handling nappies, linen and towels soiled with the faeces of an infectious person; or after direct contact (including sexual contact) with a person in the infectious stage of the illness.
Pandemic (H1N1) 2009 influenza
In September and October 2009, influenza activity in NSW -as measured by the number of people who presented to emergency departments (EDs) with influenzalike illness (ILI) and the number of patients who tested positive for H1N1 at diagnostic laboratories -continued to decline after peaking in July. In summary, there were:
• declines in presentations to EDs for ILI, although presentations were higher than for the same period last year • 52 cases of laboratory-confirmed influenza ( NB: Data are current and accurate as at the preparation date. The number of cases reported is, however, subject to change, as cases may be entered at a later date or retracted upon further investigation. Historical Area Health Service configurations are included for continuity/ comparison purposes and to highlight regional differences. 
